JP-A-2002-367230 



1/15 v 



PATENT ABSTRACTS OF JAPAN 




(1 1 publication number : 2002-367230 
(43)Date of publication of application : 20.12.2002 



(51)Int.CI. 



G11B 7/24 
G11B 7/004 



(21 Application number : 2001-170584 
(22)Date of filing : 06.06.2001 



(71 Applicant : MATSUSHITA ELECTRIC IND CO LTD 

(72)Inventor : UNO MAYUMI 

SHIONO TERUHIRO 
YAMAMOTO HIROAKI 



(54) OPTICAL INFORMATION RECORDING MEDIUM AND RECORDING AND REPRODUCING DEVICE FOR 
THE SAME AS WELL AS RECORDING AND REPRODUCING METHOD FOR THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To sufficiently obtain the intensity of 
recording and reproducing signals in performing recording and 



reproducing at an super-high resolution. 

SOLUTION: This optical information recording medium has at least a 
mask layer and an information layer on a substrate. Portions of the 
parts irradiated with a laser beam of the mask layer are temporarily 
changed from a state 1 to a state 2 optically different therefrom 
when irradiated with the laser beam. The mask layer existing in the 
state 2 forms the boundary intensified in the generation of a surface 
plasmon, thereby making it possible to enhance the signal intensity in 
recording and reproducing the recording bits smaller than the 
resolution threshold. As a result, the recording medium which makes 
the higher density recording possible and the recording and 




reproducing method for the same can be provided. 
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JPO and 1NPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] It has a mask layer and an information layer at least on a substrate. Said mask layer If wavelength 
of said laser light is set to lambda and numerical aperture is set to NA when a part of exposure section of 
said laser light changes from a condition 1 to the condition 2 of differing optically, at the time of the exposure 
of laser light When it is possible to read a record pit smaller than lambda/(4xNA) formed in said information 
layer and said mask layer is in said condition 2, The interface which a different medium a front face or inside 
a mask layer touches exists, and the medium by which the above differs is used as a medium 1 and a medium 
2, respectively. When setting complex index of refraction of n1 — ikl and a medium 2 to n2-ik2 for the complex 
index of refraction of the medium 1 in the wavelength of said laser light, it is x(-5.0) n2 2 <=n12-k12 <=(-1.0) 
xn2 2. Optical information record medium characterized by filling relation. 

[Claim 2] The optical information record medium according to claim 1 characterized by a mask layer 
containing at least 1 element among Au, Ag, or Cu. 

[Claim 3] The optical information record medium according to claim 1 characterized by the wavelength of the 
laser light which a mask layer uses for read-out of information, including Ag being within the limits of 200 to 
580nm. 

[Claim 4] The optical information record medium according to claim 1 characterized by a mask layer 
containing any one at least among AuTe, CuTe, SnTe, NiCr, and Cr. 

[Claim 5] The optical information record medium according to claim 1 characterized by a mask layer 
containing any one at least among Sn-O, In-O, and Zn-O. 

[Claim 6] The optical information record medium according to claim 1 characterized by a mask layer 
containing at least one kind of rare earth elements. 

[Claim 7] The optical information record medium according to claim 1 with which transition temperature 
which may change two conditions that mask layers differ is characterized by 1 30-degree~C or more being 
400 degrees C or less. 

[Claim 8] The optical information record medium according to claim 1 characterized by an information layer 
consisting of an ingredient which may change between two or more optically different conditions. 
[Claim 9] The optical information record medium according to claim 8 characterized by an information layer 
consisting of an ingredient which may change a crystallized state and an amorphous condition reversibly. 
[Claim 10] The optical information record medium according to claim 9 which an information layer is 
immediately after production and is characterized by being a crystallized state. 

[Claim 11] The optical information record medium according to claim 9 characterized by being the phase 
change ingredient with which an information layer contains any one at least among Sb, Te, and Se. 
[Claim 12] The optical information record medium according to claim 8 characterized by an information layer 
consisting of an ingredient in which one writing is possible. 

[Claim 13] The optical information record medium according to claim 12 characterized by an information layer 
consisting of an ingredient which contains Te and O at least. 

[Claim 14] It has a mask layer and an information layer at least on a substrate. Said mask layer If wavelength 
of said laser light is set to lambda and numerical aperture is set to NA when a part of exposure section of 
said laser light changes from a condition 1 to the condition 2 of differing optically, at the time of the exposure 
of laser light When it is possible to read a record pit smaller than lambda/(4xNA) formed in said information 
layer and said mask layer is in said condition 2, The interface which a different medium a front face or inside 
a mask layer touches exists, and the medium by which the above differs is used as a medium 1 and a medium 
2, respectively. When setting complex index of refraction [ in / for the complex index of refraction in the 
wavelength lambda of a medium 1 / the wavelength lambda of n1-ik1 and a medium 2 ] to n2-ik2, (-5.0) xn2 2 
<=n12-k12 <=(-1.0) xn2 2 Record regenerative apparatus of the optical information record medium 
characterized by performing informational record playback using the laser light of wavelength lambda using 
the optical information record medium which fills relation. 

[Claim 15] It has a mask layer and an information layer at least on a substrate. Said mask layer If wavelength 
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of said 'laser light is set to lambda and numerical aperture is set to NA when a part of exposure section of 
said laser light changes from a condition 1 to the condition 2 of differing optically, at the time of the exposure 
of laser light When it is possible to read a record pit smaller than lambda/(4xNA) formed in said information 
layer and said mask layer is in said condition 2, The interface which a different medium a front face or inside 
a mask layer touches exists, and the medium by which the above differs is used as a medium 1 and a medium 
2, respectively. When setting complex index of refraction [ in / for the complex index of refraction in the 
wavelength lambda of a medium 1 / the wavelength lambda of n"Mk1 and a medium 2 ] to n2Hk2, (-5.0) xn2 2 
<=n12-k12 <=(-1.0) xn2 2 The record playback approach of the optical information record medium 
characterized by performing informational record playback using the laser light of wavelength lambda using 
the optical information record medium which fills relation. 

[Claim 1 6] It is equipment which performs informational record playback using the optical information record 
medium which has a mask layer and an information layer at least on a substrate. Said mask layer If 
wavelength of said laser light is set to lambda and numerical aperture is set to NA when a part of exposure 
section of said laser light changes from a condition 1 to the condition 2 of differing optically, at the time of 
the exposure of laser light When it is possible to read a record pit smaller than lambda/(4xNA) formed in said 
information layer and said mask layer is in said condition 2, The record regenerative apparatus of the optical 
information record medium characterized by raising the regenerative-signal reinforcement of an information 
signal by considering as the conditions in which the interface which a different medium a front face or inside 
a mask layer touches exists, and surface plasmon may exist in this interface. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Using optical means, such as an exposure of a laser beam, record playback of the 
information on high density and high speed is possible for this invention, and it relates to the optical 
information record medium which can obtain sufficient signal strength especially, a record regenerative 
apparatus, and the record playback approach. 
[0002] 

[Description of the Prior Art] Optical information record media, such as a magneto-optic-recording medium 
and a phase change form record medium, are known as a medium in which large capacity and record playback 
of the information on high speed are possible. Since these optical information record media have the big 
advantage of random access being possible and excelling also in portability, if needed, in the highly 
informative society, the importance is increasing increasingly. For example, the need in various fields, such as 
record of the personal data which led the computer, image information, etc., preservation, and replacement of 
the medical field, the scientific field, or a home video tape recorder, is increasing. Attaining large-capacity- 
izing (densification) and improvement in the speed further with high-performance-izing of application or high- 
performance— izing of image information about current and these optical information record media is called for. 

[0003] As a means to attain the further densification, the attempt which makes small the diameter of a 
condensing spot of laser light is made. If numerical aperture of lambda and a lens is set to NA for the 
wavelength of laser light, since the magnitude of a condensing spot is proportional to lambda/NA, short- 
wavelength-izing of laser or high NA-ization of an exposure laser beam is proposed conventionally. 
[0004] Or as an another means to attain densification, the so-called super resolution record technique which 
makes it possible to read a record mark smaller than the diameter of a condensing spot is proposed 
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conventionally. For example, the technique of densification in which approaching space light was used is 
indicated by JP,2000-348377,A. In this invention, as for an optical disk, a protective layer, a mask layer, a 
protective layer, a recording layer, and a protective layer are produced by this order on a substrate, and the 
silver oxide to which heat decomposes a protective layer into ZnS-Si02, and a phase change ingredient and 
a mask layer decompose a recording layer into oxygen and silver is used. If convergence light is irradiated at 
an optical disk, a laser spot will be formed in a mask layer, a silver oxide will decompose into oxygen and 
silver in the elevated-temperature section beyond a fixed threshold, and a refractive index will change. 
Thereby, the aperture as a refractive-index change field smaller than the diameter of a spot is formed in a 
mask layer. A record mark can be written in a recording layer by the EBANESSENTO place generated in this 
aperture, and this record mark can be read. In this invention, high-speed writing and the technique whose 
high-speed readout becomes possible are indicated by preparing a recording layer in the location at which 
the EBANESSENTO place produced in the mask layer can arrive. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with the technique currently indicated conventionally, 
when reproducing a signal using the so-called super resolution technique, since the record signal is smaller 
than the diameter of a spot of laser, the technical problem that regenerative-signal reinforcement will 
become very small occurs. Moreover, also in case a signal is similarly recorded using a super resolution 
technique, the technical problem that the modulation factor of the recorded signal is very small, and the 
reinforcement of a regenerative signal is not fully obtained occurs. 

[0006] Moreover, in order to solve these technical problems, when it is going to raise the reinforcement of a 
record regenerative signal and record playback light reinforcement is strengthened, it has thermal effect on 
the already written-in signal, and the new technical problem that the so-called playback photodegradation of 
deteriorating the signal arises arises. 

[0007] This invention solves the above-mentioned technical problem, and even if it is the time of carrying out 
record playback of the very small mark in super resolution record playback, it proposes the technique in 
which sufficient signal strength can be obtained. Moreover, the technique in which record playback is possible 
is proposed, without affecting the signal already written in at the time of record playback of a signal. It 
enables this to offer the information record medium which can attain the further densification. 
[0008] 

[Means for Solving the Problem] The optical information record medium concerning this invention has a mask 
layer and an information layer at least on a substrate. A mask layer If wavelength of said laser light is set to 
lambda and numerical aperture is set to NA when a part of exposure section of laser light changes from a 
condition 1 to the condition 2 of differing optically, at the time of the exposure of laser light When it is 
possible to read a record pit smaller than lambda/(4xNA) formed in the information layer and a mask layer is 
in a condition 2, When the interface which a different medium 1 a front face or inside a mask layer and a 
medium 2 touch exists and complex index of refraction of nUkl and a medium 2 is set to n2-ik2 for the 
complex index of refraction of the medium 1 in the wavelength of laser light, (-5.0) The relation of xn2 2 
<=n12-k12 <=(-1.0) xn2 2 is filled. Even if it is the time of carrying out record playback of the signal smaller 
than the resolution limit of optical system by this, it becomes possible to obtain the optical information 
record medium whose signal strength improved by leaps and bounds. 

[0009] As for an information layer, it is desirable to consist of an ingredient which may change between two 
or more optically different conditions. Thereby, informational record or since it becomes rewritable, the high 
density record medium which can write in user information can be offered. As for the transition temperature 
which may change two conditions that mask layers differ, it is desirable that it is [ 130 degrees-C or more ] 
400 degrees C or less. It becomes possible easily to reduce the playback photodegradation at the time of this 
reproducing the already written-in signal. 

[0010] As for the optical information record medium concerning this invention, a mask layer contains at least 
1 element among Au, Ag, or Cu. It becomes possible to fulfill easily the conditions which the above- 
mentioned medium 1 and a medium 2 should fulfill. 

[0011] The optical information record medium concerning this invention makes wavelength of the laser light 
which a mask layer uses for read-out of information, including Ag within the limits of 200 to 580nm. It not 
only can fulfill easily the conditions which the above-mentioned medium 1 and a medium 2 should fulfill, but 
according to this desirable example, it becomes possible to obtain enhancement of signal strength more 
notably. 

[0012] As for the optical information record medium concerning this invention, a mask layer contains any one 
at least among AuTe, CuTe, SnTe, NiCr, and Cr. Or as for the optical information record medium concerning 
this invention, a mask layer contains any one at least among Sn-O, In-O, and Zn-O. Or in the optical 
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■information record medium concerning this invention, a mask layer contains at least one kind of rare earth. 
Also in this case, it becomes possible to obtain enhancement of signal strength more notably. 
[0013] Transition temperature from which the optical information record medium concerning this invention 
may change two conditions that mask layers differ is characterized by 1 30-degree-C or more being 400 
degrees C or less. 

[0014] The optical information record medium concerning this invention is characterized by an information 
layer consisting of an ingredient which may change between two or more optically different conditions. 
[0015] The optical information record medium concerning this invention is characterized by an information 
layer consisting of an ingredient which may change a crystallized state and an amorphous condition 
reversibly. 

[0016] An information layer is immediately after production and the optical information record medium 
concerning this invention is characterized by being a crystallized state. 

[0017] The optical information record medium concerning this invention is characterized by being the phase 
change ingredient with which an information layer contains any one at least among Sb, Te, and Se. 
[0018] The optical information record medium concerning this invention is characterized by an information 
layer consisting of an ingredient in which one writing is possible. 

[0019] The optical information record medium concerning this invention is characterized by an information 
layer consisting of an ingredient which contains Te and O at least. 

[0020] The record regenerative apparatus of the optical information record medium concerning this invention 
It is equipment which performs informational record playback using the optical information record medium 
which has a mask layer and an information layer at least on a substrate. A mask layer If wavelength of laser 
light is set to lambda and numerical aperture is set to NA when a part of exposure section of laser light 
changes from a condition 1 to the condition 2 of differing optically, at the time of the exposure of laser light 
When it is possible to read a record pit smaller than lambda/(4xNA) formed in the information layer and a 
mask layer is in a condition 2, The interface which a different medium a front face or inside a mask layer 
touches exists, and this different medium is used as a medium 1 and a medium 2, respectively. When setting 
complex index of refraction [ in / for the complex index of refraction in the wavelength lambda of a medium 
1 / the wavelength lambda of n1-ik1 and a medium 2 ] to n2-ik2, (-5.0) xn2 2 <=n12-k12 <=(-1.0) xn2 2 It is 
characterized by performing informational record playback using the laser light of wavelength lambda using 
the optical information record medium which fills relation. 

[0021] The record playback approach of the optical information record medium concerning this invention It is 
the approach of performing informational record playback using the optical information record medium which 
has a mask layer and an information layer at least on a substrate. A mask layer If wavelength of laser light is 
set to lambda and numerical aperture is set to NA when a part of exposure section of laser light changes 
from a condition 1 to the condition 2 of differing optically, at the time of the exposure of laser light When it is 
possible to read a record pit smaller than lambda/(4xNA) formed in the information layer and a mask layer is 
in a condition 2, The interface which a different medium a front face or inside a mask layer touches exists, 
and this different medium is used as a medium 1 and a medium 2, respectively. When setting complex index of 
refraction [ in / for the complex index of refraction in the wavelength lambda of a medium 1 / the wavelength 
lambda of n1-ik1 and a medium 2 ] to n2Hk2, (-5.0) xn2 2 <=n12-k12 <=(~1.0) xn2 2 It is characterized by 
performing informational record playback using the laser light of wavelength lambda using the optical 
information record medium which fills relation. 

[0022] The record regenerative apparatus of the optical information record medium concerning this invention 
It is equipment which performs informational record playback using the optical information record medium 
which has a mask layer and an information layer at least on a substrate. A mask layer If wavelength of laser 
light is set to lambda and numerical aperture is set to NA when a part of exposure section of laser light 
changes from a condition 1 to the condition 2 of differing optically, at the time of the exposure of laser light 
When it is possible to read a record pit smaller than lambda/(4xNA) formed in the information layer and a 
mask layer is in a condition 2, It is characterized by raising the playback reinforcement of an information 
signal by considering as the conditions in which the interface which a different medium a front face or inside 
a mask layer touches exists, and surface plasmon may exist in this interface. 
[0023] 

[Embodiment of the Invention] (Gestalt 1 of operation) An example is used for below and the gestalt of 
operation of this invention is explained to it. An example of the lamination of the optical information record 
medium in this invention is shown in drawing 1 . In drawing 1 , the optical clear layer 1 and a substrate 7 are 
protection material which bears the role which protects an information record medium from a blemish or 
oxidation. The side which the laser light used for record playback at least among the optical clear layer 1 and 
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a substrate 7 may pass uses small ingredients (for example, 10 etc.% or less etc.) for extent which can be 
disregarded even if a transparent ingredient or light absorption arises to laser light. Because, when light 
absorption arises with a substrate in the wavelength of the laser light to be used, it is because it becomes 
disadvantageous when the quantity of light of laser light cannot be utilized effectively but the large signal 
amplitude at the time of record playback is taken. In drawing 1 , since the optical clear layer 1 can become a 
laser incidence side, it needs to use a small ingredient for extent which can be disregarded even if a 
transparent ingredient or light absorption arises to laser light. [ at least ] 

[0024] As an example of the ingredient of the optical clear layer 1 and a substrate 7, a polycarbonate, the 
poly methyl meta-crate, polyolefine system resin, or glass is mentioned. As an optical clear layer 1 , the 
substrate produced in the predetermined configuration with shaping etc. may be used, and what processed 
the sheet-like thing so that it might become a predetermined configuration may be used. Or what is 
necessary is to use transparent ultraviolet-rays hardening resin to the laser light used for record playback, 
and just to produce so that the thickness may become predetermined thickness within the limits uniformly. In 
the optical clear layer 1 here, the transparent whole layer currently produced at the laser incidence side shall 
be pointed out, in view of the protective layer 2 described later. For example, when a transparent sheet is 
stuck with transparent ultraviolet-rays hardening resin, suppose that these whole is called the optical clear 
layer 1 . It is desirable that the guide rail for [ of the optical clear layer 1 or a substrate 7 ] leading a laser 
beam to either at least is formed in the front face by the side of the information layer 5. 
[0025] Protection of a record ingredient and accommodation of the optical property of making possible 
effective light absorption in an information layer are prepared in protective layers 2, 4, and 6 as main 
purposes. As an ingredient of protective layers 2, 4, and 6, selenides, such as sulfides, such as ZnS, and 
ZnSe, Oxides, such as Si-O, aluminum-O, Ti-O, Ta-O, and Zr-O, germanium-N, Cr-N, Si-N, aluminum-N, Nb- 
N, Mo-N, Ti-N, Zr-N, Nitrides, such as Ta~N, germanium-O-N, Cr-O-N, Si-O-N, aluminum-O-N, Nb-O-N, 
Mo-O-N, Ti-O-N, Zr-O-N, Nitric oxides, such as Ta-O-N, germanium-C, Cr-C, Si-C, aluminum-C, The 
ingredient with which the above-mentioned purpose can attain fluorides, such as carbide, such as Ti-C, Zr-C, 
and Ta-C, Si-F, aluminum-F, and calcium-F, other dielectrics, or such suitable combination (for example, 
ZnS-Si02 grade) is used. 

[0026] The information layer 5 consists of ingredients which can take between two or more conditions that 
optical properties differ. A medium is recorded by detecting this different optical condition. The ingredient of 
the information layer 5 may change between this different condition reversibly, and may change irreversible. 
As an example of the ingredient which may be changed reversibly, the ingredient of Sb and Te which contains 
either at least is mentioned. In this case, since it becomes possible easily to take a large optical property 
difference, it is desirable. The ingredient which uses Te-Sb-germanium, Te-Sb-germanium-N, Te-Sb-In, Te- 
Sb-In-Ag, Te-Sb-Sn-germanium, Te-Sb-Zn-germanium, Te-Sn-Sb, Te-Sb-Au-germanium, In-Sb-Se, In- 
Te-Se, Sb-Se, Bi-Se, etc. as a principal component is more specifically mentioned. In order to make the 
medium which can be written in once, the ingredient which carries out an irreversible change may be used. As 
an example of an ingredient of an irreversible change, the ingredient which uses Te-O, such as Te-O, Te-O- 
Pd, and Te-O-Au, as a principal component, and the ingredient which uses Sb-O, Sn-O, Zn-O, Si-O, and 
germanium-0 as a principal component are mentioned. Since it becomes possible easily to take a large 
optical property difference, the ingredient which uses Te-O as a principal component especially is desirable. 
[0027] When forming a rewritable medium using the ingredient which may be changed reversibly as an 
information layer 5, as for the thickness of the information layer 5, it is more desirable that it is [ 3nm or 
more ] 20nm or less. When thickness is less than 3nm, it is because a record ingredient cannot become 
layer-like easily and it becomes difficult to acquire a good signal. Moreover, since the thermal diffusion within 
an information stratification plane tends to become large when thickness is larger than 20nm, when record by 
high density is performed, it is to become easy to produce the so-called technical problem of contiguity 
elimination which does thermal effect to the already written-in contiguity mark. 

[0028] The mask layer 3 consists of the ingredient from which a part of exposure section of laser light may 
change to the condition 2 of differing optically from a condition 1 at the time of the exposure of laser light. 
Thereby, it becomes possible to take out the information only on the part of a condition 1, and only the part 
of the condition 2 of the laser radiation sections becomes possible [ reading a record pit smaller than 
resolution limit lambda/(4xNA) of this optical system ]. Here, lambda is the wavelength of laser light and NA 
is numerical aperture. 

[0029] When the mask layer 3 is in a condition 2, the interface which a different medium a front face or inside 
the mask layer 3 touches exists. When using this different medium as a medium 1 and a medium 2, 
respectively and setting complex index of refraction of n1-ik1 and a medium 2 to n2-ik2 for the complex 
index of refraction of the medium 1 in the wavelength of laser light, (-5.0) xn2 2 <=n12-k12 <=(-1.0) xn2 2 By 
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filling relation, the quantity of light at the time of carrying out record playback of the signal could be made to 
increase, and this invention persons discovered that signal strength could be reinforced. When a medium 1 
and a medium 2 fulfill this condition, in order that surface plasmon may be excited strongly and may deal in 
this in the interface of a medium 1 and a medium 2, it thinks that it is because the reinforcement of the 
electromagnetic field in this interface was raised. 

[0030] The example of the change at the time of laser being irradiated by the mask layer 3 is explained using 
drawing 2 . Drawing 2 takes out and shows only near the mask layer 3 among the lamination of a medium 
which is illustrated by drawing 1 . In drawing 2 , since the laser power more than a certain threshold was 
irradiated, the part which the part shown by eight among the laser light exposure sections 10 takes the same 
condition 1 as an initial state, and is shown by 9 is a part which is changing to the condition 2 temporarily. 
After passage of laser light, a condition 2 changes to a condition 1 and returns to the original condition. A 
condition 2 is x(-5.0) n2 2 <=n12-k12 <=(-1.0) xn2 2, when it is in the condition that a medium 1 and a 
medium 2 are intermingled and complex index of refraction of n1 — ik1 and a medium 2 is set to n2-ik2 for the 
complex index of refraction of the medium 1 in the wavelength of laser light in the interface of a medium 1 
and a medium 2. It is made to fill relation. In this invention, the quantity of light which reaches the information 
layer 5 among the light by which incidence was carried out to the part 9 of a condition 2 becomes large 
compared with the quantity of light which reaches to the information layer 5 among the light by which 
incidence was carried out to the part 8 of a condition 1. This is because surface plasmon was excited in this 
interface, approaching space light was reinforced and it has generated, when the interface with which the 
conditions already described in the condition 2 are filled exists. Formation of the mark 1 1 smaller than 
resolution limit lambda/(4xNA) of this optical system is attained by modulating by this the luminous intensity 
irradiated by the part 9 of a condition 2. Also in case this mark 1 1 is reproduced or eliminated, it becomes 
playback of a mark smaller than the resolution limit of optical system, and eliminable by making the part 9 of 
a condition 2 in the mask layer 3 similarly. 

[0031] Another example of the change of the mask layer 3 to drawing 3 is shown. In drawing 3 , conditions 1 
and 13 of 12 are the parts of a condition 2. The part of 13 is used as a medium 2, a medium 1, a protective 
layer 2, and a protective layer 4 are set for it into this interface part 14 here, and it is x(-5.0) n2 2 <=n12~k12 
<=(-1 .0) xn2 2 of previous statement. It is made to fill relation. Although only a protective layer 2 may make a 
medium 2 at this time and you may be only a protective layer 4, in order to acquire the enhancing effect of a 
regenerative signal more greatly, it is desirable that protective layers 2 and 4 fulfill the above-mentioned 
conditions. Thus, in the interface of the mask layer 3, and a protective layer 2 and/or a protective layer 4, 
the effectiveness of this invention is acquired also as conditions in which excitation of surface plasmon is 
reinforced and it deals. 

[0032] As an example of the change of state of the mask layer 3, change to the presentation near 
stoichiometric composition etc. is mentioned, for example from the change in the amorphous condition from a 
crystallized state, a bottom acid ghost, a low nitride, low fluoride, etc. As an example of the changing 
ingredient from a crystallized state to an amorphous condition, AuTe, CuTe, SnTe, NiCr, Cr(s), or such 
mixture are mentioned. These ingredients are n12~k12 <=(-1.0) xn2 2 [ in / on the comparatively large 
wavelength range and / this invention ]. Since it is easy to fulfill conditions, it is desirable. As an example of 
the ingredient which changes from a bottom acid ghost to the presentation near stoichiometric composition, 
Sn-O, In-O, Zn-O, or such mixture are mentioned. n12~k12 <=(-1.0) xn2 2 [ in / ingredients / these / this 
invention ] It is desirable in order to be easy to fulfill conditions. As another example of an ingredient of 
making the mask layer 3, the ingredient which contains either at least among Au, Ag, and Cu is mentioned. 
When each ingredient of Au, Ag, and Cu makes n~ik complex index of refraction in a certain wavelength, the 
wavelength range which may fulfill the conditions of n2-k2<0 exists widely. For this reason, n12-k12 <=(-1.0) 
xn2 2 [ in / on these wavelength range and / this invention ] Since it becomes easy to fulfill conditions, it is 
desirable. For example, Ag can fulfill easily the conditions of the desirable optical constant in this invention in 
the large wavelength range from the red wavelength of 200 to 580nm to purple-blue color wavelength. 
Moreover, it is desirable as an ingredient of the mask layer 3 that at least one rare earth elements are 
contained. Thereby, signal strength becomes that it is further easy to be reinforced. 
[0033] The temperature which may change between two conditions that the mask layers 3 differ must 
perform the materials design of the mask layer 3 and the information layer 5 so that the information layer 5 
may become in the optimal temperature requirement in consideration of the temperature which carries out a 
change of state. Because, it is for the technical problem that the signal with which the temperature of the 
change of state of the mask layer 3 did thermal effect to the information layer 5, and was already written in it 
when quite high [ as compared with the temperature of the change of state of the information layer 5 ] and 
the mask layer 3 changed will deteriorate to arise. Moreover, if the temperature of the change of state of the 
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mask layer 3 is too low conversely, in case it saves in ordinary temperature, the technical problem the mask 
layer 3 carries out [ a technical problem ] aging that the so-called shelf property deteriorates will arise. For 
this reason, it is necessary to make change-of-state temperature of the mask layer 3 into the optimal range. 
As for the temperature of the change of state of the mask layer 3, specifically, it is desirable that it is [ 130 
degrees-C or more ] especially 400 degrees C or less. It may be 1 30 degrees C or more for preventing 
degradation of a shelf property to consider as 400 degrees C or less in consideration of generally whose 
temperature of the change of state of the information layer 5 being within the limits of 1 50 to about 600 
degrees C in many cases. Although change-of-state temperature is able to use an ingredient 400 degrees C 
or more as an ingredient of the mask layer 3, it is desirable to use the ingredient which can cause a change 
of state at the comparatively high temperature of 600 degrees C or more as an ingredient of the information 
layer 5 in this case. 

[0034] It is not limited to the configuration shown in drawing 1 , and this invention can apply the mask layer 3 
and the information layer 5 to various configurations as an indispensable layer. For example, another layer 
may newly be added to one interface of the information layers 5, and a protective layer 6 may be formed by 
the two-layer protective layer. Or a protective layer 2 may be formed by the two-layer protective layer, and 
the information layer 5 may consist of layers more than two-layer. In addition to this, this invention can be 
applied to various configurations. 

[0035] Next, the manufacturing installation of these optical information record media is described. As an 
approach of producing the multilayers which constitute the above-mentioned optical information record 
medium, approaches, such as the sputtering method, vacuum deposition, and CVD, are possible. Here, it 
explains, using the sputtering method as an example. The schematic diagram of an example of membrane 
formation equipment is shown in drawing 4 . 

[0036] The vacuum pump (illustration abbreviation) is connected to the vacuum housing 15 through the 
exhaust port 21, and the inside of a vacuum housing can be maintained now at a high vacuum. From the gas 
supply opening 20, the rare gas of constant flow, nitrogen, oxygen, or these mixed gas can be supplied now. 
1 6 in drawing is a substrate or an optical clear layer, and is attached in the driving gear 1 7 for performing 
self-revolution of a substrate. 18 is a spatter target and is connected to cathode 19. Although cathode 19 
omitted illustration, it is connected to DC power supply or an RF generator through the switch. Moreover, the 
vacuum housing 15 and the substrate 16 are maintained at the anode plate by grounding a vacuum housing 
15. 

[0037] Membrane formation gas uses rare gas or the gas which mixed the nitrogen of a minute amount, or 
oxygen to rare gas according to the case. What is necessary is just to use the gas of Ar, Kr, etc. which can 
be formed as rare gas. 

[0038] In case the information layer 5 and protective layers 2, 4, and 6 are produced, mixed gas with rare gas, 
the nitrogen of a minute amount, or the oxygen of a minute amount may be used. It may become possible to 
acquire effectiveness, such as the reduction effectiveness of contiguity elimination by the thermal 
conductivity of the produced layer falling by this, and improvement in the repeat recording characteristic by 
membranous reinforcement increasing. 

[0039] When using a nitride, an oxide, or a nitric oxide as a principal component which constitutes protective 
layers 2, 4, and 6, if a spatter is performed by the reactive-sputtering method, the film of good membraneous 
quality will be obtained in many cases. For example, when using Si~N as a protective layer, the ingredient 
which contains Si at least is used as a target, and the mixed gas of rare gas and nitrogen is used as 
membrane formation gas. or the mixed gas of rare gas and the gas containing the nitrogen atom of N20, N02 
and NO, and N2 grade or the mixed gas of rare gas and the gas with the suitable gas containing the above- 
mentioned nitrogen atom combined, come out of and constituted may be used. 

[0040] In order to change the information layer 5 to a crystallized state in the middle of a production process 
after manufacturing a medium or when using a phase change form record ingredient, in order to make a 
rewritable medium, it is common to pass through energy exposure processes, such as an exposure of a 
strong laser light. Thereby, rewriting of information record becomes possible easily from the first time. 
However, after forming thinly the record ingredient in which crystallization membrane formation is possible in 
this invention before the process which considers as the ingredient which is easy to crystallize the 
information layer 5, or forms the information layer 5 so that the condition immediately after forming the 
information layer 5 may turn into a crystallized state in order to skip this crystallization process, it is 
desirable to take the approach of forming the information layer 5. For example, when using the ingredient 
which contains Sb or Te as a principal component of the information layer 5, by producing the layer of the 
ingredient with which immediately after membrane formation of Sb, SnTe, etc. can be in a crystallized state 
just before forming the information layer 5, and forming the information layer 5 on it, it is immediately after 
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membr'ane formation and an information layer can be made into a crystallized state. Or the condition 
immediately after forming the information layer 5 can be made into a crystallized state by using the ingredient 
containing many Sb(s), SnTe(s), etc. as an ingredient of the information layer 5. Since giving an excessive 
heat damage to the mask layer 3 by cost reduction not only becoming possible, but being able to skip by this 
the process which crystallizes the information layer 5, and passing through a crystallization process is lost, 
adopting especially in this invention is desirable. 

[0041] Next, an example of the record playback approach of the optical information record medium formed as 
mentioned above is described. When an optical information record medium is an optical disk, the outline of an 
example of the equipment used for record playback is shown in drawing 5 . The tracking control unit for 
controlling the location of the driving gear 24 for leading to a position the laser light source 22, the optical 
head in which the objective lens 23 was carried, and the location which irradiates laser light, the direction of 
a truck, and a direction perpendicular to a film surface and a focusing control unit (illustration abbreviation), 
and the roll control equipment 25 for rotating the laser driving gear (illustration abbreviation) for modulating 
laser power and a medium use for record playback of a signal, and elimination. 

[0042] Record of a signal, elimination, and playback rotate a medium using roll control equipment 25 first, 
extract laser light to a minute spot according to optical system, do not come, and are performed by 
irradiating laser light to a medium. It becomes possible to record and eliminate a mark smaller than resolution 
limit lambda/(4xNA) according to the already described mechanism at this time. 

[0043] In the case of playback of a signal, it carries out by being lower than the power level which performs 
record of a signal, or elimination, irradiating the laser beam of the power by which the optical condition of a 
record mark is not influenced by the laser radiation in the power level, and quantity of light sufficient for 
playback of a record mark is obtained from a medium by the exposure, and reading the signal from the 
medium obtained with a detector. 

[0044] The wavelength lambda of the laser light which performs informational record playback is x(-5.0) n2 2 
<=n12-k12 <=(-1.0) xn22, when setting complex index of refraction in the wavelength lambda at the time of 
being n1-ik1 and a medium 2 about the complex index of refraction in the wavelength lambda in case the 
mask layer 3 of point ** is a medium 1 to n2-ik2. It considers as within the limits which may fill relation. The 
quantity of light at the time of carrying out record playback of the information signal can be made to be able 
to increase by this, and signal strength can be reinforced. When the mask layer 3 contains Ag, it is desirable 
to make wavelength of laser light into within the limits of 200nm or more 580nm or less. It is still more 
desirable to be referred to especially as 200nm or more 450nm or less, it is possible to strengthen generating 
reinforcement of surface plasmon most by using this condition — becoming — record of a signal, or playback 
— even when it is any, it becomes possible to raise signal strength. As laser which has the wavelength near 
400nm, the semiconductor laser of a GaN system with which development is progressing in recent years, and 
the laser using the technique of SHG laser can be used. 

[0045] When the mask layer 3 contains either at least among AuTe, CuTe, SnTe, NiCr, and Cr, especially the 

thing for which wavelength of laser light is set to 200nm or more 580nm or less is desirable, it is possible to 

strengthen generating reinforcement of surface plasmon most by using this condition — becoming — record 

of a signal, or playback — even when it is any, it becomes possible to raise signal strength. 

[0046] When the mask layer 3 contains either at least among Sn-O, In-O, and Zn-O, especially the thing for 

which wavelength of laser light is set to 200nm or more 580nm or less is desirable, it is possible to 

strengthen generating reinforcement of surface plasmon most by using this condition — becoming — record 

of a signal, or playback — even when it is any, it becomes possible to raise signal strength. 

[0047] In case a signal is reproduced, it is desirable to use an avalanche photodiode (APD) if needed. Since 

the gain of a minute signal can be raised and large signal strength can be easily obtained when APD is used, 

the regenerative-signal enhancing effect of this invention can be acquired still more notably. 

[0048] 

[Example] Next, this invention is further stated to a detail with a concrete example. 

[0049] (Example 1) as an example — the configuration of drawing 1 — setting — the optical clear layer 1 and 
a substrate 7 — both — 0.6mm in thickness, disk-like polycarbonate resin with a diameter of 120mm, and 
protective layers 2 and 4 — both — SiC and a protective layer 6 — ZnS — Si02 — 20-mol% — the medium 
which set the mixed ingredient and the information layer 5 to germanium30Sb15Te55, and set the mask layer 
3 to SnTe was produced. Let this be a medium (1). The thickness of each class set 130nm, 20nm, 40nm, and 
the information layer 5 to 15nm, and both set the mask layer 3 to 20nm for protective layers 2, 4, and 6, 
respectively. The guide rail of laser light was formed in the optical clear layer 1, and the channel depth was 
set to 42nm and it set the track pitch to 0.36 micrometers. 

[0050] When forming the information layer 5, Ar gas was supplied so that total pressure might be set to 
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0.1 3Pa; and it carried out by supplying the power of DC1.27 W/cm2 to cathode. When forming protective 
layers 2, 4, and 6, Ar gas was supplied so that total pressure might be set to 0.1 3Pa, and it carried out by 
supplying the power of RF5.10 W/cm2 to cathode. When forming the mask layer 5, Ar gas was supplied so 
that it might become the total pressure of 0.26Pa, and it carried out by supplying the power of DC4.45 
W/cm2. 

[0051] When performing record playback of a signal, the wavelength of 400nm and the numerical aperture of 
an objective lens made disk rotational speed linear velocity 3.0 m/s using the laser light of 0.60. The 
characterization of a disk recorded the single signal of 0.12 micrometers of mark length on the slot by proper 
laser power, and performed it by measuring this C/N. 

[0052] As another example, except having set the depth of the guide rail of laser light to 67nm, and having 
set the track pitch to 0.60 micrometers, the disk which has the completely same thickness configuration as a 
medium (1) is produced, and let this be a medium (2). It carried out on the completely same conditions as a 
medium (1) except evaluation of the disk property of a medium (2) having set laser wavelength of record 
playback to 650nm, and having set mark length to 0.20 micrometers. 

[0053] The mask layer SnTe may return to a crystallized state again, after it may change from a crystallized 
state to a melting condition and laser passes, when the laser power more than a certain threshold is 
irradiated in these examples. Optical constants [ in / respectively / in the optical constant in the wavelength 
of 400nm of SnTe and SiC / 1.8H3.4, 3.4H0.4, and the wavelength of 650nm ] were 3.8H5.0 and 3.3-i0.1, 
respectively. When using as a medium 2 SiC which makes a medium 1 , a protective layer 2, and a protective 
layer 4 for SnTe at this time and setting the optical constant of media 1 and 2 to n1 — ik1 and n2-ik2, 
respectively, In the wavelength of 400nm, it sets in x(-5.0) n2=-17.0, n1 2~k1 2=-8.3, x(-1.0) n2 =-3.4, and 
wavelength of 650nm. (-5.0) It is xn2=-16.5, n12~k12=-10.6, and x(-1.0) n2=-3.3, and the relation of x(-5.0) n2 
2 <=n12-k12 <=(-1.0) xn2 2 is filled also about which wavelength. 

[0054] The medium (1), and a medium (2) and the medium made the same were produced except [ all ] having 
set the mask layer 3 to Sb and having made protective layers 2 and 4 into ZnS-Si02 as an example of a 
comparison. These media are set to a medium (100) and (101), respectively. The respectively same evaluation 
as a medium (1) and (2) was performed also with a medium (100) and (101). 

[0055] At this time, optical constants [ in / respectively / in the optical constant in the wavelength of 400nm 
of Sb and ZnS-Si02 / 1.5H3.7 2.2H0.0, and the wavelength of 650nm ] were 4.8H5.0 and 2.1-i0.0. When using 
as a medium 2 ZnS~Si02 which makes a medium 1 , a protective layer 2, and a protective layer 4 for Sb and 
setting the optical constant of media 1 and 2 to n 1 — ik1 and n2~ik2, respectively, In the wavelength of 400nm, 
it sets in x(-5.0) n2=-1 1.0, n12-k12=-1 1.4, x(-1.0) n2=-2.2, and wavelength of 650nm. (-5.0) xn2= -10.5, n12- 
k12=-2.0, and x(-1.0) n2 =-2.1 — coming out — it is — this example of a comparison — setting — x(-5.0) n2 
2 <=n12-k12 <=(-1.0) xn2 2 Relation is not filled. The result of having evaluated all the above media is shown 
in (Table 1). 



0056] 
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[0057] Here, about C/N, what was O and less than 20dB about the case where 20dB or more is obtained was 
shown as x. each which serves as an example of a comparison by the medium (1) and the medium (2) 
according to (Table 1) — C/N is improved compared with the medium (100) and the medium (101). This 
thinks that it is for this mechanism not to work by the medium (100) and the medium (101), although signal 
strength was reinforced in a medium (1) and (2) since it had been the conditions by which surface plasmon is 
excited near a mask layer. 

[0058] In addition, in a medium (1) and (2), also when AuTe and CuTe were used as a mask layer 3, the same 
effectiveness as the above was acquired. 

[0059] As mentioned above, even if it is the time of carrying out record playback of the signal smaller than 
the resolution limit by constituting a medium so that it may become the conditions in which surface plasmon 
is strongly excited in the interface of the mask layer 3, and it deals, it turns out that it becomes possible to 
reinforce signal strength. 
[0060] 

[Effect of the Invention] The optical information record medium concerning this invention has a mask layer 
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and an' information layer at least on a substrate. A mask layer If wavelength of said laser light is set to 
lambda and numerical aperture is set to NA when a part of exposure section of laser light changes from a 
condition 1 to the condition 2 of differing optically, at the time of the exposure of laser light When it is 
possible to read a record pit smaller than lambda/(4xNA) formed in the information layer and a mask layer is 
in a condition 2, When the interface which a different medium 1 a front face or inside a mask layer and a 
medium 2 touch exists and complex index of refraction of n1-ik1 and a medium 2 is set to n2-ik2 for the 
complex index of refraction of the medium 1 in the wavelength of laser light, (-5.0) Since the relation of xn2 2 
<=n12-k12 <=(-1.0) xn2 2 is filled, even if it is the time of carrying out record playback of the signal smaller 
than the resolution limit of optical system by this, it becomes possible to obtain the optical information 
record medium whose signal strength improved by leaps and bounds. Therefore, even if it is the case where 
super resolution record is performed, it becomes possible to acquire a large signal modulation factor and a 
sufficiently large regenerative signal, and the record medium in which the further high density record is 
possible can be offered. 

[0061] For the optical information record medium concerning this invention, since at least 1 element is 
included among Au, Ag, or Cu, the above-mentioned medium 1 and a medium 2 are [ a mask layer ] x(-5.0) n2 
2 <=n12-k12 <=(-1.0) xn2 2. It becomes possible to fill relation easily. 

[0062] For the optical information record medium concerning this invention, since a mask layer makes 
wavelength of the laser light used for read-out of information within the limits of 200 to 580nm, including Ag, 
a medium 1 and a medium 2 are x(-5.0) n2 2 <=n12~k12 <=(-1.0) xn2 2. It not only can fill relation easily, but 
it becomes possible to obtain enhancement of signal strength more notably. 

[0063] For the optical information record medium concerning this invention, since a mask layer contains any 
one at least among AuTe, CuTe, SnTe, NiCr, and Cr, the above-mentioned medium 1 and a medium 2 are x(- 
5.0) n2 2 <=n12-k12 <=(-1.0) xn2 2. It becomes possible to fill relation easily. 

[0064] For the optical information record medium concerning this invention, since a mask layer contains any 
one at least among Sn-O, In-O, and Zn-O, the above-mentioned medium 1 and a medium 2 are x(-5.0) n2 2 
<=n12-k12 <=(-1.0) xn2 2. It becomes possible to fill relation easily. 

[0065] As for the optical information record medium concerning this invention, since a mask layer contains at 
least one kind of rare earth, signal strength becomes is further easy to be reinforced. 

[0066] Since the transition temperature from which the optical information record medium concerning this 
invention may change two conditions that mask layers differ is 130 degrees C or more 400 degrees C or less, 
it becomes possible easily to reduce the playback photodegradation at the time of reproducing the already 
written-in signal. 

[0067] Informational record or since an information layer consists of an ingredient which may change between 
two or more optically different conditions, and the optical information record medium concerning this 
invention becomes rewritable, it can offer the high density record medium which can write in user information. 

[0068] Since the optical information record medium concerning this invention consists of an ingredient from 
which an information layer may change a crystallized state and an amorphous condition reversibly, it becomes 
possible easily to obtain large signal strength. 

[0069] Since an information layer is immediately after production and is a crystallized state, in order that the 
optical information record medium concerning this invention may not give an excessive heat damage to a 
mask layer by cost reduction not only becoming possible, but being able to skip the process which 
crystallizes an information layer and passing through a crystallization process, it becomes possible easily to 
prevent degradation of the medium before record playback. 

[0070] Since the optical information record medium concerning this invention is a phase change ingredient 
with which an information layer contains any one at least among Sb, Te, and Se, it becomes possible more 
easily to obtain large signal strength. 

[0071] Since an information layer consists of an ingredient in which one writing is possible and easy 
lamination can be used for the optical information record medium concerning this invention, it becomes 
possible easily cost reduction not only to become possible, but to keep high the yield at the time of producing 
a medium. 

[0072] Since an information layer consists of an ingredient which contains Te and O at least, the optical 
information record medium concerning this invention becomes possible [ obtaining large signal strength 
easily ] in the medium in which one writing is possible. 

[0073] The record regenerative apparatus of the optical information record medium concerning this invention 
It is equipment which performs informational record playback using the optical information record medium 
which has a mask layer and an information layer at least on a substrate. A mask layer If wavelength of laser 
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light is set to lambda and numerical aperture is set to NA when a part of exposure section of laser light 
changes from a condition 1 to the condition 2 of differing optically, at the time of the exposure of laser light 
When it is possible to read a record pit smaller than lambda/(4xNA) formed in the information layer and a 
mask layer is in a condition 2, The interface which a different medium a front face or inside a mask layer 
touches exists, and this different medium is used as a medium 1 and a medium 2, respectively. When setting 
complex index of refraction [ in / for the complex index of refraction in the wavelength lambda of a medium 
1 / the wavelength lambda of n1-ik1 and a medium 2 ] to n2-ik2, (-5.0) xn2 2 <=n12-k12 <=(-1.0) xn2 2 It is 
characterized by performing informational record playback using the laser light of wavelength lambda using 
the optical information record medium which fills relation. 

[0074] Even if it is the time of carrying out record playback of the signal smaller than the diameter of a spot 
of laser light by this, it becomes possible to obtain the record regenerative apparatus of the optical 
information record medium whose signal strength improved by leaps and bounds. Therefore, even if it is the 
case where super resolution record is performed, it becomes possible to acquire a large signal modulation 
factor and a sufficiently large regenerative signal, and the record regenerative apparatus in which the further 
high density record is possible can be offered. 

[0075] The record playback approach of the optical information record medium concerning this invention It is 
the approach of performing informational record playback using the optical information record medium which 
has a mask layer and an information layer at least on a substrate. A mask layer If wavelength of laser light is 
set to lambda and numerical aperture is set to NA when a part of exposure section of laser light changes 
from a condition 1 to the condition 2 of differing optically, at the time of the exposure of laser light When it is 
possible to read a record pit smaller than lambda/(4xNA) formed in the information layer and a mask layer is 
in a condition 2, The interface which a different medium a front face or inside a mask layer touches exists, 
and this different medium is used as a medium 1 and a medium 2, respectively. When setting complex index of 
refraction [ in / for the complex index of refraction in the wavelength lambda of a medium 1 / the wavelength 
lambda of n1-ik1 and a medium 2 ] to n2-ik2, (-5.0) xn2 2 <=n12-k12 <=(-1.0) xn2 2 Since informational 
record playback is performed using the laser light of wavelength lambda using the optical information record 
medium which fills relation Even if it is the time of carrying out record playback of the signal smaller than the 
diameter of a spot of laser light, it becomes possible to acquire the record playback approach of the optical 
information record medium whose signal strength improved by leaps and bounds. Therefore, even if it is the 
case where super resolution record is performed, it becomes possible to acquire a large signal modulation 
factor and a sufficiently large regenerative signal, and the record playback approach in which the further high 
density record is possible can be offered. 

[0076] The record regenerative apparatus of the optical information record medium concerning this invention 
It is equipment which performs informational record playback using the optical information record medium 
which has a mask layer and an information layer at least on a substrate. A mask layer If wavelength of laser 
light is set to lambda and numerical aperture is set to NA when a part of exposure section of laser light 
changes from a condition 1 to the condition 2 of differing optically, at the time of the exposure of laser light 
When it is possible to read a record pit smaller than lambda/(4xNA) formed in the information layer and a 
mask layer is in a condition 2, Since the playback reinforcement of an information signal is raised by 
considering as the conditions in which the interface which a different medium a front face or inside a mask 
layer touches exists, and surface plasmon may exist in this interface Even if it is the time of carrying out 
record playback of the signal smaller than the diameter of a spot of laser light, it becomes possible to obtain 
the record regenerative apparatus of the optical information record medium whose signal strength improved 
by leaps and bounds. Therefore, even if it is the case where super resolution record is performed, it becomes 
possible to acquire a large signal modulation factor and a sufficiently large regenerative signal, and the record 
regenerative apparatus in which the further high density record is possible can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing an example of the lamination in this invention 

[Drawing 2] Drawing showing an example of the change of state of the mask layer in this invention 
[Drawing 3] Drawing showing an example of the change of state of the mask layer in this invention 
[Drawing 4] Drawing showing an example of membrane formation equipment 
[Drawing 5] Drawing showing an example of a record regenerative apparatus 
[Description of Notations] 

1 Optical Clear Layer 

2 Protective Layer 

3 Mask Layer 

4 Protective Layer 

5 Information Layer 

6 Protective Layer 

7 Substrate 

8 Part of Condition 1 

9 Part of Condition 2 

1 0 Laser Light Exposure Part 

11 Mark 

12 Part of Condition 1 

13 Part of Condition 2 

14 Interface Parts of Medium 1 and Medium 2 

15 Vacuum Housing 

16 Substrate 

1 7 Substrate Driving Gear 

1 8 Target 

1 9 Cathode 

20 Gas Supply Opening 

21 Exhaust Port 

22 Laser Light Source 

23 Objective Lens 

24 Driving Gear 

25 Roll Control Equipment 
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[Drawing 3] 
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[Drawing 2] 
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[Drawing 5] 
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jo £>ic5o 
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-0» In-O, Zn-0<Z> 9 £t>VWiT/J&»l 

0 IB*tc»* r k **^rffi i * s„ 
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[0 0 17] *3SMtffiS3t^«aiaflki«fl£tt» ATM 
i^Sb, Te, S e © 5 V>4< t tV^f W> 1 
tfttfcffctmTfcS ' k tW&k-i-Z. 

[oois] ft&ffim.t5.mmm*. mmm 

[0 0 19] #$5WfcffiS#^««ME»8Ef*:tt\ ffif«« 
etot k isS&WnJ: VKZ^k *¥r'& 

[0020] z %^mnmmm{^mmw± 30 

mmte, mR±^x?mk\nmmkZ'pte< k-hm-r 

P^NAifSi, WSUifcJ&S^ftfc/l/ (4XN 

SrWiWf 1, If 2tU «Ejf i<ojRfiX{Ji*3»t 40 

W^?rn2-ik2 k1rZ>k%. (-5. 0) x nz 2 2 -ki 2 ^ 
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[0 0 2 1] 2fc«W»c«S3t^fflr«|B»«EffW?B»?f^ 

<Dmmm-mw, sjrib 2 50 
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PMNAttSi, Waiit-^SHfcA./ ( 4 X N 

a) iofc/hsv^iafttfy h&mz-m-tzktf-Bim-efo 

trtMtvMti* If2tU ttElt l JLfcistt 
5«*JStlr**:ni-iki. MW2 cDjfcB X ic&rtzmm® . 
Vrm.£r\2-\k2 k-T (-5.0) Xnz 2 ^m 2 -ki 2 ^ 

(-1.0) xn 2 2 ®Hffifrtt;era¥ttmft^fcJS 

[0 0 2 2] *|g^tc«53t^fl(f«IB»«SE«:oE»H:dfe: 

0>J»B#tlHJ<D— as#as, 4*ffil*>e.3t^WfcA**ttffi2 

PS^NAtt5t, fflf«St-^fifc*tbfe^/ (4XN 
A) <fc f9 -M^^iafttfy hSrK^ttl-rr. tis-arfii-^fc 
i?, A»o-7X^I^i2©it, ^.x^JKdMj&i^ 
»4rtajfcA*SiftK*sg§i"5il-ffi*s#*EU» 

5 0 

[0 0 2 3] 

5ft^i*#ffi«l!&ft:©Ji*j£0>— MSrBllt^-r. Ell 
^5 ls~1?—%;<Dfe&lZiSi,\XMteXy£WW£.tZ>m 

& % u~--F-yt<Dyt&&&%nz.mm-$-z>^ktfxz-r* 
-efcSo mi ^c*3v^T«, ^/«c< khytmmmittu— 

[oo24] %mmm 1 s.t>*s« 7 wtow^j t l-c 

s^S 1 k UTIi> j*JEJ*K:J: 5gfS©»«tlcf^RUfc* 

is-v—Mztt^xmwtemmmtmsiz&m 
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Mil l , s£i/M±&l£7<D/>fr< «h tv^f*ii»-*K 

[0 0 2 5]ftf|2, 4, 6f±, <>r . 

ttOHfifi £ @Wi LTRJt P>*i5. (%M 2 , iO 

4, 6 <75M*M-t LTfi, Z n St£©«Mfc!fel, ZnSe^ 
O-fe l^yftll, S i -O, A 1 -O, T i -O, T a -G\ 
Zr-0»», Ge-N, Cr-N, Si-N, Al 
-N, Nb-N, Mo-N, Ti-N, Zr-N, Ta-Nl 
©£{fc*k Ge-O-N, Cr-O-N. Si-O-N, Al 
-O-N, Nb-O-N, Mo-O-N, Ti-O-N, Zr- 
O-N, Ta-O-N^CIM, Ge-C, Cr-C, 
S i-C, Al-C, Ti-C, Zr-C, Ta-C^CO^ 
Wto, Si-F t .Al-F, Ca-F$?©#fl;4fc, ^Offi 

ns-si02§) * t\ ±15 s w^nB^tm &■ 
10 0 2 6] ffi$uB 5 rau 3te^*Wia s #*fc5 2 

li, Sb, T e < t t>^Ttttf>£^fr*tW W 

e-Sb-Ge, Te — Sb-Ge-N, Te-Sb- 
I n, Te — Sb— In— Ag, Te— Sb — Sn— G 
e. Te — Sb — Zn— Ge, Te-Sn — Sb, Te 
-Sb-Au-Ge, In-Sb-Se, In— Te— 
Se, Sb-Se, Bi-Sef^i^tt5ffW! 

0WJi LTtt, Te-O, Te-O-Pd, Te-O 
-Au^OT e - OSri^ttSftfi^. Sb-O, 40 
Sn-O, Zn-O, S i-O, G e - O i: i" 

2>&m*mf hfrZ* i^ttTe-OS:±^tt5 

3fcft#*LV\, 

[0 0 2 7 ] ffiM 5 <t L-C^iS^kU? SWPI-Srffl^ 

\±3 nmU±2 0 n m^TT'fcS Z. i: # «t 5 if 4 L</\, 
Jlff^S 3 n m5|5j«©*g\ IS^WJlttK ft 19 < 

t5l^2 0nmJ;»)^§V^li 1 ffif««B5rt-Cro8& 50 
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t£Z>W:m2^tmkV5 5ttW£ !3/£3o itUcJ: 0, 
^-RS^g|5ro9+>ro^Al2co^co^, lic^li^flg 

&&<DtMtMR X / (4 x N A) £!? fc/hSi^fBfflfctfs' 

ftcD&fi, NAtt§flq«rC«fe3. 
[0 0 2 9] -^^^ji 3as**2©i: -7^^jl30 

3feoa6*t::fe»t5ttE«iro**Ja*f*S:ni-ikK i«2 
w1fi3??®}JT*£n2-ik2 t-T5<b#, (-5.0)x n2 2 ^m 
2 -ki 2 ^(-1.0)x n2 2 (DM&Zffitc-rzbizXvm^- 

3££ 3 rtmsrt S:*3BW*e>tt*S 

L/c„ itutt, gfcfCl fclf2^c©^»fcti 
£\ SI l <bMK2cD#B{c*3VNT. SB7"7X*yis 

ft 5 r. fc #-c#fcfcft-c*>3 £ #xT<^3„ 
[0 0 3 0] 0 2«r;^-C\ •7^^i3Cl'-f-«si 

^&Jfe9a3LT^LTl^3 1 btf>T-fc3,> B2 in&V^-C* 
v — -iF-ftRgltgU 10(05*), 8 X*7sk-rt®5rte®MWiffii 
bmCVtmi&b <9, 9 T-^i"§|5^(i. $>5L§V^£l 

.Leo u—if-^!7-^p^$^rcrcft^^fi6 2 ^ t -R# 

m bmw2 btmtEi-ztkmx-ibv , iiuii2 
*®*T*«:m-iki, mm2<Dmmmvtm%n2-\k2 t-rs 

<t#, (-5.0)x n2 2 Sni 2 -ki 2 ^(-1.0)Xn2 2 (Og8 

^9{cAM$turc^9*>, ffif«ii5tcfas-r«3ta 

PJS-T53ta^Jt'<-C^:#<*S. ^tu{±, #t!8 2Jc*5 

3t$tuT|§^LT^5fcftT-feS„ rtutcj;!?, ^cl2 
•3. *3te^©»flfePfii?-a./ ( 4 X N A) .ttl'b/J^V^ 

-7— 1 irojfcfiSasBrtetJfca. ^ 1 1 
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[0 0 3 1 ] 'H3K:, ^*^Ji 3 O^{bOBij£>0iJ£r^ 
1\ 0 3tj3V^ 12Jittffilv 1 3 ttfttfi 2 <£>S|3# 

T*fc5„ ::t-iii 3 ©»»Sr«tjr i , <*H» 2 ;&t>'{£ 

mi 4 2 £ u r©#Ess^i 4tc^v^-cre»© 

(-5.0)x n2 2 ^m 2 -ki 2 ^(-1.0) x n2 2 

[0 0 3 2] v^^l3©tIfft©«iLtlt #Jx. 

r^ttlB^coaE-fb-f-StfW^^Jt UllAuT e » 
CuTe, SnTe, NiCr s Cr, ^^itZ.tlh<D 

tEIHcS3V^T3|s5BWtci3Jt 5m 2 -ki 2 ^ (-1.0) x n2 2 

Sn-O, In-CX Zn-O, &W&Z.tlh<DtR&fa 
tt-5m 2 -ki 2 ^(-1.0)Xn2 2 W^SrjSffcL-^-rvfc 

^WWfetvSo Au, Ag s Cu^TOliV^fn 
fe, fe5St«(c43ltSlfi#®*f*S:n- i k k Ltck 
n 2 -k 2 <0O^^fcL5 5Mt5ffl^jr£<^ 

(Cfclt5ni 2 -ki 2 ^(-1.0)xn2 2 O&ttfrWfcL-**-*- 
< te&tctbllTtL UV\, 0tj^.fi, Agtt2 0 0 nmA^ 5 

t0 0 3 3] -v^^S 3/5^&5 2 o0):RlRMfr£{bL 
9 5ffi.j£te, fflf $BJf 5 *^ffi^-fb1-5ra^Sr%2t.LT, 
Mfrr&gfliEiart £ * 5 £ 5 ? ffi 3 RtflS $RS 5 

^® 3 otti^ioiUt^llNU 5 OWftOlW t 
t , «ja-r<*#i-5 BStc-^ ^^13 *i«i^^-fb lxl* 

5 . ^t>&Z>i>'=.A'7ft&i!fi£fc-tZ> k^?m&&±K 
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ro^fil^fboaStt, i 3 ot;uA_h4 o o WFT-fcs 

5 <Z5ttffiag{k©fiffi*S— «fi<J^ 1 5 Ot^ib 6 0 Otg 

•9, 1 3 0*CUl±t1-S©ttx is*fr7VH&<D£4k&® 
Jt1-3fc«>-C*>5. ■rxfmsnttWk LT, 4£fS^{b 

M#4 o o , cm±o^J|sf-^fflv>5r ttiRTfgT&s 

^^V^ofcJtlSE^iiS^SST-tftB^b^jgn L 5 5W 

mmm s z 2m£k±<Dmxffif&^xt> *»mhc, 

20 ^ ©ffil* ©Millet 5 r i # pfiffc 5„ 

[0 0 3 5] ittb03t^fl!f«fBftjaEffO«5^ 

x, x'<y&v>-rm&m^xwiw-rz> 0 

[0 0 3 6] ff^l 5^f4^P 2 1 £iiLTX£ 

(Df&stfx *m%-r 5 C t &X # 5 «t 5 * o T V * 

So Bf 1 6ttS«ll£V^H:3tSMJS-e!fe«J, SlgoS^ 

mmi 5^±ai-5r ticj:"3, nag^ssi 5 tm 

«1 6ttM(Ci*fctv-CVN5 0 
[0 0 3 7] ^Biytf^tt*^/^, BfeV^ttW-e-tdJEStT* 

5„ f^tLTIl, Ar, K r*P<Ofi£«C5rffiJfc^^S: 

[0038] mmm 5 2,4,6 «r^«i-a 

^dM6T1-5r«k^«t5P^*w{S^*^ fll<7?3fi 
S^S5* 5 r. k X Z>m <0 iS blE»«H±W[RjJt«SEWS!j* 

[0 0 3 9]««i2 1 4, 6 5r«f5^tU 

50 m\jfa*?mYM, *vNf±MMb*fcfflv*s»fi-, 
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[0 0 4 0] »#lftAWfiB*iKffSrJ5c-t-fc«>*cffi3E^ 
isoif-e, W«« 5 ^al^Sl^b^sfcft, 

^o^S^al^fi fc ft 5 4 5 Id, If $8/1 5 £5Bif B <fb L 

w^mitsi 1 , *v^r*w«ui5Srda«"f axa© 

mil-, ttft^K#TO*EIMW*r]*< riWLfcHlc 

ill lfffil5(0»i:USbi^liTe^tf«- 20 
*5j-$rfflV5»g\ AifflUi5SrjaB|-r5iaStricSb % Sn 

&&mt-rz>z t*s-e#5. rtuc^t), ffiftBsfrig 

^^13 Id jfcthfcJR*'* - ^«r-£ x 5 i t # * < 4 5 50 
[0 0 4 1] &±©±5l-LTfl&aUt3te*£ffif« 

it, M*|C|±, ^f-M2 2t > *H£/l^X2 3& 

1^— tf— ^!7-*r^isa-f-5fc:*6oi — • F—mwmw. m 
, JKfr«rime**5fc4?)©iHi(EWjfl¥3gii2 5 1 

[0 0 4 2] (S-I§-©1H«, ffi*, S£l4, *i"iSEflc«rlll 
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^OS±0)t*IC+^«fe3ti^#ib^5^!7— OV- if 

<fc|£4o-CfT?„ 
[0 0 4 4] If aoflBftSfe*^ 0 T~ V-%<D$L%:X 

It 5«S5S«T*Srm -iki , If2T*Wit w&S X \Z- 

&rtz>m. : mmiftm*r\2-\k2kirz>t%, (-5.o)x n2 2 

^ni 2 -ki 2 ^(-1.0) Xn2 2 (om&Zmtcl,? 5i5Hrt 

*mu & n i: dST-t , if 5£ 3 r <t # 

T-#5 0 -^^^S3*SAgSr-&tri*l4, I — If— 3te<0 
j^fi:Sr2 0 0 nm^±5 8 0 nm£tT©ISirtit5; 
£:/5S£?4 U</\ 0 0 nm^±4 5 0 nm^Ttf 

■§-»*S:flSfe5r.i:^Hrffit*5. 400nm{tia»?S 
S&^-f 5u-if-i:LTl4, ie^0B38*siiA/■CV^5G 
a N^(D^J»^U—if-^ SHG f-OKi^ffl 

[004 5] ?^^!3^AuTe, CuTe, SnT 
e,.NiCr, C r <Do %'>t£< t fcV vftl^Sr^tf £ 
#14, I if— %(D^^2 0 0 nm£(±5 8 0 n 

[00 4 6] -7X^|3^Sn-0, In-O, Zn- 
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OjSfi^r 2 0 0 nm^±5 8 0 nmSlTit5:tW 
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2 0 m o 1 LfcW^, ffittJI 5 G e 30 S b 15T 
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e55, ^^^!3^SnTei UfcSft?r^l Lfc„ £ 
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^o. 1 3Paift5J;9f:ftl&U iffitDCl. 2 
7W/cm2(D/^-^gAUffofc 0 &M 2 . 
4, 6*fifcIB-r SBRfctt, A r Srr&Ei&S 0 . 13P 
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tt, Ar^^iJEO. 2 6 P a tuft* J: 5 fcfltiGSU 
DC4. 4 5W/ c m 2 (D^7-*ftA LtfTofc. 

[0051] m ^r<Dfzmw£*?f o m-t. &s 4 0 0 n 

m, StWu^XroHlPSciso. 6 0©i/- If— ftSrffl 
i/\ -r-r *^la]Kji^$:i8&i£3 . 0m/siLf:. r 5 ^ 

II ft !f — 17 — X-mU K. IB» Ls r © C / N £rffl!l 

[0052] wKommmt l-c\ if— 

JsWI-ttfflW*: (1) t±< Ri:jl»¥#fiJS«:^-f-57*-f 
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[0 0 5 3] riX^OHJSWCioV^-C-^^^S S n T e 
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2^U mm, 2©3t^«c*-ttt ; etwii-iki, n 2 -i 
k 2 ti-5tft, 

iSS4 0 0 nmlc&i^-Cfi, (-5. 0) xri2=-17. 0. m 2 — ki 
2 =-8. 3, (-1.0) xri2 =-3.4 N 

fcK6 5 0 nmfZl&l^Tfi. (-5. 0) Xn2=-1 6. 5, ni 2 -ki 
2 =-10. 6, (-1.0) Xri2=-3.3 
10 T*fol9, ^^TtKD^^Z^^Xii^ (-5.0) Xn2 2 ^fli 

2 -ki z ^(-i.o)x n2 i <om&*mti\^x^z> B 
[0054] vamt lt\ -rxfm 3*sbtu « 

mm 2. 4&ZnS-Si02t LfcW^-fi^Tj^fls: 
(1) . (2) fcBI#4Lfc«£#«r^«L*i. 

Zti<b<DMft&*:3x*:timft (100). (101) t 
t5„ 1ft (10 0) > (10 1) luOV^Tfe, -tJi^ 

mnE«£ (i) > (2) tmmcomm&ftitio 

[0 0 5 5] ZODtZ, SbMZnS-S i02 0S 
54 0 0 nmK&ttSft^ifrfi, 5-i3. 7, 

20 2.2-i0.0, »S6 5 OnmtC*5»t53t^^SRtt» 4.8-i 
5.0, 2. 1-i0.0T'foofc 0 SbOTK «2W 
ft«!4S:4tZnS-S i'Oit:KR2 t U fcgfC 
1, 2©3t^£*S:-tn-?ixm-ikK n2-ik2 £ 
S\ fcg4 0 0 nmlc&V^Tte, (-5. 0) Xn2=-11. 0, n 
i 2 -ki 2 =-11.4, (-1.0) xn 2 =-2.2, gif 6 5 OnmCU 
V^Tfi, (-5.0)xn 2 =-10.5, m 2 -ki 2 =-2.0 s (-1.0) 
xn2 =-2. K T*S>t), r©ltKi1iJ(c*3V^tt(-5.0)x 
n 2 2 ^ni 2 -ki 2 g(-1.0)x n2 2 0|8^Sr«*:£ft 
v\, (^l) tc, &±<o±T©a#*fftf 

30 "To 

[0 0 5 6] 

[isei] 



v * # m 




C / N 

k = 400nm 




C / N 

A = 65Dnm 


S b 


( a 0 0 ) 


X 


(10 1) 


X 


S n T c 


< 1 ) 


o 


< 2 ) 


O 



[0 0 5 7] ~~T\ C/NtCO^Tii, 2 0 d B Bi± 

T^L^o (*1) ItiSi, (1) 
(2) •CttJ:t«ffilt*5*n'ettjK# (10 0) , W 
(10 1) fcJfc^TC/NtfgfcSSiX-Cl^S. wtltt, 

Mi* (1) RT>* (2) T'li^^I^t'tS^X* 

^tufc^s ^ft (10 0) , Mi* (10 1) T-UZO^ 
tf^XAaMft^ft^fcfc-C&S tttTV^. 

[ 0 0 5 8 ] ft*3, 1ft (1) (2) KlJSVvC, -^^^ 
S3^LTAuTe, C u T e SrfflV ^fc JblEi 
H*©3b*J&M»6>*bfc. 50 



[0 0 5 9] RJb,fc!? s -7X^Ji3©#®tc:ioV>T^ffi 

Wfift-T srirlciot, A¥«BS# «fc 0 /J- * v Mf ^t&m 

[0 0 6 0] 

14, 1/— 9*— *«>l»4+l*te if »^ 
^> , ttftl i h t » ft 5 W 2 - <h SMb-*- 5 r <t 

Ciot, buIEI^— !f-5trofflE*^A, BBPftSrNAt 
t5t, ««»fc?l5/«S*LfcA/ (4 x N A) J;«?fc/h 



-8- 



15 

f U Rt«C2^gH-5#®##£U u— 
Rftfc&ttSittai ©**JH#f4»«:m-iku M«2ro1i 
§(IJB*f*Srn2-ik2i:'t-5i#, (-5.0)Xn 2 2 Sm 2 -ki 
2 ^(-1.0)x n2 2 <OM^*«fcf OT, rtU^<fci9, 

£#5r <b^aiKft5„ totii«^froti 

[0061] *&wimz>yt¥inmmmMm^ 

-grtfro-e, _h«E©«EWi» jK»2AS(-5.o)xn2 2 ^m 
2 -ki 2 ^(-1.0)x n2 2 t^Rf 
t££ft5o 

[oo62] *mw^&z>yt^mmmmmm*, 

%CO ! &.&%:2. 0 0 nmi>t) 5 8 0 n mtD^M^ 

T\ «ftl, I®2iS(-5.0)Xn2 2 Sm 2 -ki 2 ^(-1. 

0)x n2 2 roia^^S^^?Sfc-rr tiS-c§5(i^9T 

* < . ft #§&£<aif «t 5 micas r. t # «rte t ft 
[0063] Xftwimzft^mmmmmm*. 

l^AuTe, CuTe, SnTe^ NiCr, Cr© 

1, il2iH-5.0)Xn2 2 ^ni 2 -ki 2 ^(-1.0)xn2 

[0 0 6 4] *3SMK:«53t^W«BEflkj»f*tt, -^^^ 
S/iSSn-O, I n — 0> Zn-0©9 V>^< tt^ 

0)Xn2 2 ^ni 2 -ki 2 ^(-1.0)Xn2 2 ©lii^tilC 

[0 0 6 5] «P^iC^5^tf#lE^f*tt, -^^^ 

[0066] *&w\mz>yt¥fnm&mmm** 
mft^£%2^<Dm&*^t\^o%$m^&fri 3 or 

[0 0 6 7] «W^5ft^1f $gfB»{£tt, w«m 
>9ft5£>-C% fflf«OlB», #V^i»#lfc;i#«rfig£ft5 

[0068] «^l35ft^W$8M^fi, 



(9) 4#M 2002-367230 

75 

^rtg<tft5„ 

[0069] ^wimzyt^mmtzmmmz. mmm 

5lSt«Rt5lWt?t3^I> S'J«as^JfiB £ ft 5 tf 
*>«j-eft< , *NHblg&&5:: tCiotv^^if: 

^ffftSfc^-^Sr-^tsr lafts^flfi 
[0070] *«wcffis%¥i«eftttflca, urns 

*5Sb, Te, S e (Do V>ft < <t fcVvj"ft*»l o£-g- 

10 &mmmnxhz><DX\ *#v^»»a*r#s-i:** 

<t •9^ai-^B6<bft5„ 

[0 0 7 1 ] 4&H(cffi&%^ffittGAUKfm, <#$RJI 
*s 1 |5io^StiA^-5rtgTfo5W^«t *> ftswe, 

*s-5Tt6t ft5tfj!>»!3 T*ft < , &#SrflsSW-5SS©#e* 

0 &*! < ffio; <t ims,\^m b 4.5. 

[0 0 7 2] *|SWtt«53t¥««EfiS«Eft:i±» HTM 
i^TetOt £'>ft < <h t>£tr*m.fc 19 ft5<Z5T\ 1 0 

20 Sr^f-^5-i:*s-Hrt6tft5 0 

[0 0 7 3] *Jgm£ffi3%^ffGMtt0lBM£ 

s«±^^^ittt«@t^ft< it^rr 

P^NAifSt, ttf«Bt^S*Lfc^/ ( 4 X N 

a) x *) h'bt^^u^y h^m^ta-t^tni^mxh 
30 eu^ft5«E«*sgi-t-5*iBas#«Eb, ^(D^tezmm 

5tt*JB*f*S:ni-iki, j*«2 rofeft * fc:*3tt5**JB 
Uf^^n2-ik2 <ki-5<!;#. (-5.0)x n2 2 ^m 2 -ki 2 ^ 
(-1.0) x n2 2 ©BB«**fc-rft*flMHa«k«»*ffl 

v\ ifes^ou'— ^—%^m^xmn<Dmmn^no 
[0 0 7 4] ^ttt-i^, u—v—ftio^-tfyy&x.*) 

40 r^^ii:45 0 u^xmrnmrn^n^tzm-B-xh 

tds-HTffitftt), *5>ft5i«*fl[ffi»*s-5rffiftEfikM 
^g«ffti-5 r. b &XZ 5 0 
[0 0 7 5] #%W^55t^fimfE^£ffc^fB^fS£ 

x-fc>9, -^x^gii, u — if— %<omM^\^— 

<pmtt&<D-&ftt>K ViM l A»^3t^WtSft5*iffi 2 
50 P»NAtt5i:, ■tffB^JC^^tLfca./ (4 XN 
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2002-367230 



77 

A) «fc f? 'M^viSftty hmititriimit-fc 

Sffi*JB*f^S:ni-iku If 2©Sf itfcltSltl 
Wtri2-ik2i:-r5i#, (-5.0) x n2 2 ^m 2 -ki 2 =3 
(-1.0) xnz 2 OBB«S:j«fc-r3t^ffif#8B«*SE#:Srffl 

10 0 7 6] 2|K5BWt«5^t»aiBfit*SEfrro|BftM 
p£Sc&NA<t1-5£, fflfaSJc^^ixfcA/ (4XN 

a) i <9 fc/hsi^fttry b&ffifrm-rz. ktffjmx-h 

[B9iBa>ffi¥&K91] 



75 



70 



20 



30 



[S2] *&w\z-tert&^*t m<D^nmt(D— m*7j< 
-tei 

[14] fcjjc*-H 
[El 5] E»S5aS«©-««raWBI 
[*sH§-<z>f&im 

1 ftit^Jf 
2 

3 -^^^Ji 

4 km 

5 ifM 

6 m&m 

7 &k 

8 ftffi 1 <0»^ 

9 2 Og)5# 

i o i^— tF-»*reis# 

1 1 -V— ^ 

12 Ml <7>g|5# 

1 3 Jfcffi 2 Og|5#' 

14 Hi £J&K2©#®g|5# 

1 5 M£B%s 

i6 mm 

1 7 

1 8 ^-^y h 

1 9 mm 

2 0 ;*f*0WSn 
2 1 

2 2 r-3tan 

2 3 St^U-^X 

2 4 Bfb&fll 

2 5 mmmmmm. 



[EI3] 



[04] 



14 2©JMS«fc»> 




5 tsmm 
4 «ss 
2 3 -vxtm 
2 \mm 



13 *tftg2(7?SB^ 
12 &mi<DUft 



17 S^HZSfa^S 15 ^gg^gg 

1 




20 itxmzu 



19 ^® 



21 ifej*q 
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[Eii] im2] 




25 memm&m. 



U2)$£W% Uj* #Hg F* — -M##) 5D029 LA13 LB01 LC05 MA39 

*fi^P9J*rfJ;fc:£PWC10<)6#ifi t&TWS 5D090 AA01 CC01 CC04 DD02 EE02 

SJittS^ttrt FF11 
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